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Title: Web zigzag folding-up device 

Claims: 

1. A folding-up device comprising: 

a pair of right and left cut units 1 which continuously cut 
a series of a web W drawn out of a pair of right and left web rolls 
thereby to form cut pieces P; 

a pair of right and left folding rolls 40 which continuously 
overlap the cut, right and left pieces 1 alternately in double 
overlapping; and 

a pair of right and left folding bars which fold said double- 
overlapped cut pieces P in the continuous zigzag form; characterized 
in that 

said cut units 1 consist of 

rolls 10 with mold, in which grooves 11 with mold that are 
rotatably provided in synchronization with said folding rolls 40, 
and bar-like projections 12 extending in the axial direction of the 
rolls, are provided on the roll peripheral surfaces of the rolls 
alternately along the rotating direction; 

transfer rolls 20 in which projections 21 with mold that are 
rotatably provided in synchronization with said rolls 10 with mold 
and that can mold said web W in overlapping with said grooves 11 
with mold, and cutters 22 extending in the axial direction of the 
rolls, are provided alternately on the roll peripheral surfaces 
along the rotating direction; and 

blade rolls" 30 in which blaaei^ 31- being' rotatably provided"- - 
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in, synchronization with- said transfer -rolls: ,,20. and being able to 
cut said web W while shearing together with said cutters 22/ are 
provide-d oh the roll " perrpTTef al surfaces while keeping spaces along " 
the rotating direction", "said 7 device folds the web W in zigzag. 

2. A web zigzag folding-up device according to claim 1, wherein 
on the roll peripheral surfaces of said transfer rolls 20, suction 
holes for adsorbing said cut pieces P are provided in the vicinity 
of said projections 11 with mold, and suction holes for adsorbing 
said cut pieces P are provided in the vicinity of said cutters 42. 

3. A web zigzag folding-up device according to claim 1 or 2, 
wherein in said folding rolls 40, movable jaws 41 and the cutters 
22 are provided alternately on the roll peripheral surfaces along 
the rotating direction, and as the material of.said cutters 22 is 
selected a material in which the frictional resistance which occurs 
between said cutters 22 and said cut pieces P becomes smaller than 
the frictional resistance which occurs between said cut pieces P 
themselves . 

Detailed Description of the Invention: 
[0001] 

TECHNICAL FIELD OF THE INVENTION 

This invention relates to a web zigzag folding-up device for 
manufacturing a laminate in which not limited to comparatively thin 
paper such as tissue paper or towel paper but even in respect of a 
web of material such as thick paper of non-woven fabric or kitchen 
paper, or slipping paper of oil-removing paper or make-up paper, 
the web is cut in the width direction while being continuously fed, 
and without separating the cut pieces, cut pieces of two mating 
sheets are overlapped being folded continuously, alternately and 
in zigzag form. 
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[0013] 

EMBODIMENTS 

- : Then, ..the . invention, will now.be described, .bv._waY_.of embodi- 
ments, with reference to the accompanying drawings. Fig. 1 is a 
front view of the web zigzag folding-up device according to one 
embodiment of the invention. As shown in Fig. 1, said device 
according to the embodiment consists of a pair of right and left 
cut units 1, 1, a pair of right and left folding rolls 40, 40 and 
a pair of right and left folding bars 50, 50. Each of the folding 
rolls 40, 40 is rotatably provided, but its details will be des- 
cribed later. In Fig. 1, the reference W designates a series of 
web. The material of the web W may be non-woven fabric or thick 
paper or slipping paper, not limited to comparatively thin paper 
such as tissue paper or towel paper, but its reasoning will be 
described later. 
[0014] 

Firstly, the cut unit 1 will be explained. Fig. 2 is an en- 
larged view of the cut unit 1. As shown in Figs. 1 and 2, the cut 
unit 1 consists of a roll 10 with mold, a transfer roll 20 and a 
blade roll 30, and it continuously cuts a series of web W thereby 
to form cut pieces P (not shown) . 
[0015] 

Secondly, the roll 10 with mold. of the cut unit 1 will be 
described. Fig. 3 is an operational, explanatory view of the roll 
10 with mold and the transfer roll 20. As shown in Figs. 2 and 3, 
the roll 10 with mold is rotatably provided in synchronization with 
said folding-up roll 40. On the peripheral surface of the roll 10 
with mold are provided alternately grooves 11 with mold and bar- 
like projections 12 along the rotating direction. The groove 11 
with mold is a groove having a V-shape in section, which axially 



extends from the roll of the folding roll 40. The bar-like pro- 

j6Ction 12 axially extends from the roll of the folding roll 40 

and it is made of iron. 
[0016] 

Thirdly, explanation will be made with regard to the transfer 
roll 20 of the cut unit 1. The transfer roll 20 is rotatably pro- 
- vided - in - synchronization- with- said ^o^-lO-with-mold-and- said - - 
folding roll 40. On the peripheral surface of the transfer roll 20 
are provided projections 21 with mold and cutters 22 alternately 
along its rotating direction. The projection 21 with mold is a 
bar-like projection extending axially from the roll of the transfer 
roll 20, and it patterns the web W while being overlapped with the 
groove 11 with mold of said roll 10 with mold. The cutter 22 is a 
blade in the shape axially extending from the roll of the transfer 
roll 20, and it is made of high speed tool steel. 
[0017] 

Fourthly, explanation will be made with regard to the blade 
roll 30 of the cut unit 1. Fig. 4 is an operational, explanatory 
view of the transfer roll 20 and the blade roll 30. As illustrated 
in Fig. 4, the blade roll 30 is rotatably provided in synchroniza- 
tion with said transfer roll 20. On the roll peripheral surface 
of the blade roll 30 are provided blades 31 while keeping spaces 
along its rotating direction. The blade 31 is made of high speed 
tool steel, and it is provided on the peripheral surface of the 
blade roll 30, obliquely, deviated a little in the rotating direc- 
tion, not in parallel with the axial direction of the roll. said * 
blade 31 is to cut the web W in cooperation with the cutter 22 of 
said transfer roll 20. 
[0018] 

Fifthly, the folding-up roll 40 will be explained. Fig. 5 and 



Fig. 6 each is an enlarged view of 
folding roll. 40. As shown in Fig. 

f!«face_of the folding roll_40 are 

cutters 42 alternately along the ro 
in deviated phase so that the Cutte: 
meet the movable jaws 41 of the oth< 
movable jaw 41, though not shown, c« 
and the jaw acts as follows. The re 
opening in other places than the vie 

l 

the folding roll 40 > and they await 
web w. In the vicinity of the conta 
40 the movable jaws 41 are closed, a 
and left web W and the cut pieces P. 
show suction holes, they are connect, 
and they adsorb the cut pieces P to • 

i 

folding roll 40 by the negative pres: 
[0019] 

Since it is configured that the 
cut unit 1 are fed to the folding rol 
vided on the peripheral surface of tb 
it is possible to provide, instead of 
material apt to slip for easy release 
roll peripheral surface,, on the perip! 
P. 

[0020] 

The cutter 42 is not a cutter bu1 
extending from the folding roll 40. £ 
cutter, its material may not be ultra 
the cutter 42 may be one in which the 
Teflon. Therefore, the frictional res 



Fig. 6 each is an enlarged view of the transfer roll 20 and the 
folding roll 40. As shown in Fig. 5 and- Fig. 6> on- the peripheral- - 
— -surface of the folding roll 40 are. provided movable jaws 4.1 and 

cutters 42 alternately along the rotating direction. it is arranged 
in deviated phase so that the cutters 42 of one folding roll 40 may 
meet the movable jaws 41 of the other folding roll 40, In the 
movable jaw 41, though not shown, cam and spring are communicated, 
and the jaw acts as follows. The respective movable jaws 41 are 
opening in other places than the vicinity of the contact portion of 
the folding roll 40, and they await to grip the cut pieces P of the 
web W. In the vicinity of the contact portion of the folding roll 
40 the movable jaws 41 are closed, and they can retain the right 
and left web W and the cut pieces P. The references 41h and 42h 
show suction holes, they are connected to a vacuum device (not shown), 
and they adsorb the cut pieces P to the peripheral surface of said 
folding roll 40 by the negative pressure of said vacuum device. 
[0019] 

Since it is configured that the pieces P already sheared by the 
cut unit 1 are fed to the folding roll 40, cutters need not be pro- 
vided on the peripheral surface of the folding roll 40. Therefore, 
it is possible to provide, instead of the cutters, cutters 42 of a 
material apt to slip for easy release of the cut pieces P from the 
roll peripheral surface, on the. peripheral surface. of the cut pieces 
P. 

[0020] 

The cutter 42 is not a cutter but a bar-like projection axially 
extending from the -folding roll 40. Since the cutter 42 is not a 
cutter, its material may not be ultra hard steel. The material of 
the cutter 42 may be one in which the surface of iron is coated with • 
Teflon. Therefore, the frictional resistance occuring between the 
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cutters 42 and the cut pieces P is smaller than the frictional re- 
sistance which .takes, place between- the- cut piece- P" arfcT the cut 
P - i - eq - e Thus , ev.en .if. the material of the -cut pieces- P is- 

slippary paper such as oil removal paper or make-up paper, the 
cut pieces P can be certainly gripped by the moval jaws 41. There- 
fore, there is achieved an effect that the web W can be folded in 
zigzag in an accurate position. 
[0021] 

Fig. 7 is an enlarged view of a pair of the fblding-up rolls 
40, 40. As shown, the cut portions of the cut pieces P are hooked 
to the projected parts of the cutters 42, and the intermediate 
parts of the cut pieces P are hooked to the concaved parts of the 
movable jaws 41. That is, the patterned, cut pieces P are accurate- 
ly positioned without deviating from the predetermined position on 
the peripheral surface of the folding roll 40, and the movable jaw 
41 near the contact part of the folding roll 40 at the left of the 
drawing is closed while gripping the left cut pieces P as well as 
the cut parts of the right cut pieces P. Similarly, the movable jaw 
41 near the contact parts of the right folding roll 40 is closed 
while gripping the intermediate parts of the right cut pieces P as 
well as the cut parts of the left cut pieces P. Therefore, if the 
folding roll 40 rotates, the. cut pieces P are alternately deviated 
so that into the. center of one cut piece P may come the cut edge of 
other cut piece. P, when the center of said cut piece P and the cut 
edge of said cut piece P are gripped together by the movable jaw 41 
of the folding roll 40. Further, since the cut edges of the cut 
pieces P are portions patterned always in the same depth, the length 
for gripping by the movable jaws 41 is always secured whereby the 
present device achieves an effect that the gripping failure of the 
movable jaws 41 is lessened. 
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[0022] 

Th§n ' , ** e . . fol ; d A n .f bar 50 will be- described, A. pair of right 
. ._ .and left folding ..bars .5^ £ . 50. are jaflxidesU The folding bar 50- is 
the one already known. The folding, bar 50 is to fold, continuously 
in the zigzag form, the cut pieces of two overlapped sheets. 
Brief Description of the Drawings: 

Fig. 1 is a front view of the web zigzag folding-up device 
according to the embodiment of the invention; 

Fig. 2 is an enlarged view of the cut unit 1; 
Fig. 3 is an operational, explanatory view of the roll 10 
with mold and the transfer roll 20; 

Fig. 4 is an operational, explanatory view of the transfer 
roll 20 and the blade roll 30; 

Fig. 5 is an enlarged view of the transfer roll 20 and the 
folding roll 40; 

Fig. 6 is an operational, explanatory view of the transfer roll 
20 and the folding roll 40; 

Fig. 7 is an enlarged view of the pair of the folding rolls 
40, 40; 

Fig. 8 is a front view of known web zigzag folding-up device; 
Fig. 9 is an operational, explanatory view of the pair of the 
folding rolls 40, 40; 

Fig. 10 is an operational, explanatory view of the folding 
roll 40; and 

Fig. 11 is a view of laminates (overlapped paper) T. 
In the drawings: 

1 ... Cut unit 

10 ...Roll with mold 

11 ...Groove with mold 

12 ...Bar-like projection 
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20 Transfer roll 

21 . . . Projection: with mold 
22 ..^ Cutter 

30 ... Blade roll 

31 . . . Blade 

40 ... Folding roll 

41 ... Movable jaw 

42 . . . Cutter 

W Web 

P ... Cut piece 
T Laminates (product) 
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